Exploiting a rich panel data child survey merged with administrative records along with a pseudo-experiment generating variation in the take-up of pre-school across municipalities, we provide evidence of the effects on non-cognitive child outcomes of participating in large scale publicly provided universal pre-school programs and family day care vis-à-vis home care. We find that, compared to home care, being enrolled in pre-school at age three does not lead to significant differences in child outcomes at age seven no matter the gender or mother's level of education. Family day care, on the other hand, seems to significantly deteriorate outcomes for boys whose mothers have a lower level of education. Finally, increasing hours in family day care from 30-40 hours per week to 40-50 hours per week and hours in pre-school from 20-30 hours per week to 30-40 hours per week leads to significantly poorer child outcomes.
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Introduction
This paper investigates the relation between pre-school care and child outcomes. Specifically, we consider effects on child outcomes of enrolment in universal publicly subsidized high quality center based child care and family day care for three-year-olds in Denmark vis-à-vis parental care. Center based care, or pre-school, is the most common type of care for this age group: 63% of all threeyear-olds were enrolled in this type of care in 1999. Furthermore, we investigate the effects of hours -the treatment intensity -given selection into a specific type of non-parental care.
Because of the high usage of child care, which is not limited to a Scandinavian setting, allowing parents (or, more precisely, mothers) to participate in the labor market, a natural question to ask is how children are affected by this choice. Child care may be viewed as simply 'taking care' of children, yet an alternative view is that child care is, in effect, a type of early childhood investment in the development of social and academic skills. Depending on the content of the care program, one may easily imagine a variety of effects from enrollment, which may also vary across children.
This study focuses on the development of non-cognitive skills such as measures of emotional symptoms, conduct problems, hyperactivity/inattention problems, peer relationship problems, and pro-social behavior. As our outcome variable we use the strength and difficulties questionnaire index (SDQ); a standard behavioral measure in the child development literature, see e.g. Goodman (1997) . We measure outcomes at age seven.
There exists a large literature on child development and non-parental care, especially on care for disadvantaged children. See Blau and Currie (2006) , Currie (2001) , and Ruhm (2004) for excellent surveys. Yet as pointed out by Currie (2001) , the literature is rather silent about the effects of regimes with universal pre-school and family day care programs such as the Danish or Canadian one. 1 This is despite both public and academic interest, see Currie (2001) . Firstly, because these programs are not limited to include disadvantaged children, but are offered to the entire population, our results will inform about the effects of modes of care for children across a range of different socio-economic backgrounds. Secondly, exactly because the group of children in for example preschool is not homogenous, the effects may not be the same had pre-school been offered to 3 disadvantaged children only. See e.g. Ammermüller and Pischke (2006) on peer-effects in primary schools. In other words, it may be hard to extrapolate from the findings from the literature on disadvantaged children to a regime with universal care programs, even for the group of children with adverse family backgrounds.
Another important contribution of our paper is the evaluation of effects of hours in non-parental care. Some studies focus solely on the effects of maternal employment patterns and consider hours (or extent) of work, see for example Bernal and Keane (2006) , Gregg, Washbrook, Propper, and Burgess (2005) , Parcel and Menaghan (1994) , and Ruhm (2004) , while Blau (1999) investigates the effects of child care characteristics on child outcomes and include a measure of hours in care.
Common to these analyses is that they investigate the effect of hours for the pooled sample of children. Whether the studies include hours in a linear fashion or a set of dummies, part of the identifying variation will in this way stem from observations that are 'far apart' in terms of hours.
The estimates must subsequently be interpreted as the effect of differences in hours including all indirect effects stemming from parents' different (labor market) behavior. Instead, we adopt a strategy similar to Behrman, Cheng, and Todd (2004) ; we consider the marginal effects on outcome incurred by increasing hours in a given type of non-parental care by a small amount. Performing local comparisons greatly decreases the likelihood of indirect effects and allows us to interpret the resulting estimates as direct effects of changes in hours. Furthermore, the estimator allows for selection into non-parental care to be based on unobservables, but conditional on choosing nonparental care, the choice between hours must be based on observables only. The cost is, of course, that we can only speak about the effects of smaller changes in hours relative to a given baseline.
Estimations are carried out using a longitudinal survey following children born in 1995. The survey holds information about children, mothers, and fathers and is linked to highly reliable administrative registers providing us with crucial background information about the parents and their labor market behavior. We use this rich mine of information to estimate our parameters of interest, using OLS. Furthermore, we have access to plausible exogenous variation in the take-up of pre-school via a pseudo-experiment generating waiting lists for pre-school in some municipalities while guaranteeing open slots in others. See Simonsen (2006) for an evaluation of similar variation in mother's employment following child birth. Presumably because of the difficulties in finding valid exogenous variation in the take-up of child care, only very few studies of the effects of child care on child outcomes employ IV estimation, see e.g. Blau and Grossberg (1992) , James-Burdumy (2005) , and Bernal and Keane (2006) . Furthermore, according to the latter, the instruments used in the two former studies are extremely weak.
Our results indicate that being enrolled in non-parental care at age three is neutral compared to home care. However, if one acknowledges that non-parental care is not a well-defined counterfactual, it becomes clear that the first result is not very informative. 2 We find that being enrolled in pre-school does not lead to significant differences in non-cognitive child outcomes no matter the gender or mother's level of education. Family day care, on the other hand, seems to significantly deteriorate outcomes for boys whose mothers have a lower level of education. This last set of results is confirmed using the above pseudo-experiment as an instrument. Finally, increasing hours in family day care from 30-40 hours per week to 40-50 hours per week and hours in preschool from 20-30 hours per week to 30-40 hours per week leads to significantly poorer child outcomes.
The remainder of the paper is organized as follows: Section 2 provides a description of the data and the institutional set-up, Section 3 discusses child outcomes as well as the linkages between child care enrollment and child outcomes. Section 4 presents our empirical strategy, Section 5 the regression results and Section 6 the IV analysis. Finally, Section 7 concludes.
Data and Institutional Framework
We exploit a unique panel dataset on children's outcomes, modes of care, and parental background information, known as the Danish Longitudinal Survey of Children (DALSC). The data consists of repeated surveys of the primary parent (typically the mother) of about 6,000 children born between 15 September and 31 October 1995. The first survey took place when the children were 6 months old, the second when they were around 3½, and the third at age 7½ when the children had all started first grade (age 7 in Denmark). Thus, 3 waves of this data are currently available : 1996, 1999 and 2003. 3 The fathers of these children were surveyed separately in some of these waves. In addition, a 5 special segment on children's health and welfare was added to the mother survey in 2003. This panel survey data has been merged to precise information on parents' educational attainment, labor market status, hours of work, wages and income in the period 1994-2002, extracted from Danish administrative registers. Child care enrolment status is measured in 1999 and child outcomes in 2003. Figure 1 below shows the timing of our set-up. In what follows, we will consider exposure to child care at age three and the subsequent child outcomes measured at age seven.
FIGURE 1
TIMING OF SET-UP
The Organization of Day Care and Pre-school Programs in Denmark
Day care and pre-school programs in Denmark (along with other Nordic countries) are characterized by both high quality expenditure levels per capita compared to other countries and usage, see Datta Gupta, Smith and Verner (forthcoming) for an overview of the impacts of generous family-friendly schemes including publicly provided daycare available in Nordic countries. Requirements of qualifications of child care staff are extensive compared to other EU (and OECD) countries and the number of children per staff is much lower, see OECD's Family Database. In Danish pre-schools, the average staff:child ratio is 1:7, whereas in the US and Canada, for example, the corresponding ratio is 1:12 (1:14 for teaching staff), in Spain 1:13, and France 1:19. In fact, In 1999 (when the children in our sample were three years old), the average yearly expenditures for a slot in center-based pre-school for three-year-olds were approximately $8,000. This is significantly higher than the expenditures for, for example, the American Head Start Program aimed at low-income families, which costs around $5,000 per year, see Currie (2001) , and roughly the same as the expenditures for the universal Canadian child care program, see Baker et al. (2005) .
Family day care (see below for description) is more expensive than center-based pre-school; the average yearly price is about $10,000. 5 This is presumably because staff:child ratios are higher (minimum of 1:5) for this type of care for the age group in question.
The regulations of municipality provided child care institutions are described in the Law of Service Municipalities provide both pre-schools (that may be integrated with nursery centers for 0-2 year olds) and family day care for children within the relevant age group, and the local government is free to decide on the distribution of these two types of care within the municipality. Similarly, opening hours may vary across municipalities but must 'cover local needs'. In general, opening hours in pre-school during week days are between 6.30 am and 5.00 pm. Family day care, on the other hand, is more flexible in terms of hours, which can be arranged on an individual basis. In case of waiting lists, open slots in child care are allocated according to length of time on the waiting list and age. Only if a child is disabled, is an immigrant, or if the child has older siblings enrolled in municipality provided care can a child jump the waiting list.
The average pre-school facilitates about 60 children, who are split into smaller groups of about 20, and employs around 9 permanent teachers plus a number of assistants and other staff, thus allowing for considerable specialization of labor. Pre-school teachers in permanent positions must have a degree in teaching (medium length further education or 15-16 years of education) and specialize in young children. Pre-schools may be owned by the municipality. No matter the owner status, the municipalities are required by law to monitor the institutions closely regarding educational content as well as safety and hygiene. Evaluation of the former requires ensuring that the personnel have the necessary qualifications, whereas evaluation of the latter includes accident-preventing measures, play-grounds, transport, sleeping facilities, toys, hygiene, and insurance schemes.
In contrast, family day care takes place in private homes, and the carers are directly employed by the municipality. Again, the municipalities must approve the facilities and the qualifications of the carer. There may be up to five children in each home, and in some municipalities the carer's own children under the age of three enter into the total number of children in the family day care. The carer will then receive compensation from the municipality for taking care of her own children.
Family day carers are not required to have a degree in teaching but are offered shorter (3-week) vocational courses. Prices are set at the municipality level once a year and hold throughout the municipality for a given type of care. Parents pay a maximum of 33% of the total costs of providing care, and the price is reduced with lower income and number of siblings enrolled in public care. The subsidy scheme is the same for both pre-school and family day care. The maximum number of children per pre-school teacher is determined through collective bargaining between the municipalities and the pre-school teachers' trade union (BUPL). The norm for 1999 was set at the 1997 collective bargaining. These institutional details will turn out to be important for our identification strategy described below.
Child Outcomes and Non-Parental Care
There exist two strands of the literature on child outcomes -cognitive as well as non-cognitive-and non-parental care within the field of economics. One focuses largely on the effects of maternal employment in general and less on the alternative modes of care, 7 whereas another branch considers the effects of pre-school interventions for disadvantaged children.
9
Overall, there is limited consensus in the literature about the effects of child care and maternal employment. Some studies suggest that maternal care during childhood is essential for child development, often measured by the Peabody Picture Vocabulary Test (e.g. Parcel and Menaghan (1994) ). A recent study, for example, by Baker, Gruber, and Milligan (2005) considers a large scale change in the child care system in Quebec, Canada. The policy change implied that all five-yearolds have access to full-time pre-school and that the out-of-pocket price for child care cannot exceed $5 per day. Exploiting the before-after Quebec-versus-other regions variation, the authors find that the effects on child (and parent) outcomes of the transition to a regime with universal highly-subsidized child care are clearly negative. Other studies find negative or mixed effects (Gregg, Washbrook, Propper, and Burgess (2005) , Stafford (1987) , Waldfogel, Han, and Brooks-Gunn (2002) ) of maternal care. Bernal and Keane (2006) , using the NLSY, distinguish between different types of care; they investigate the effect on cognitive ability of participating in formal care (center-based care and pre-school) and informal care, both compared to home care, for children of single mothers. Their findings suggest that this group of children benefit from being enrolled in the former but experience adverse outcomes when participating in the latter, less expensive, option.
One reason for the lack of consensus in the literature may stem from variation in the quality of nonparental care; high quality care may, for example, neutralize potentially negative effects of maternal employment, see also Gregg et al. (2005) .
For disadvantaged children, however, the literature suggests that participation in (expensive) programs aimed directly at this group is beneficial to participating children, in fact considerably more so than giving families of these children unrestricted cash transfers (Currie, 1994) . One example of a successful intervention is the Head Start Program, see e.g. Currie (2001) , Thomas (1995, 1999) , and Currie, Garces, and Thomas (2002) . Others are the Perry Preschool Project, the Abecedarian Program, and the Chicago Child-Parent Centers; see Currie and Blau (forthcoming) and Heckman and Masterov (2007) .
The view that disadvantaged children benefit from high quality care is also put forward in Knudsen et al. (2006) . This paper is a joint venture by an economist, a neurologist, a psychiatrist, and a sociologist. Among the conclusions from this paper is that interventions aimed at improving the situation for disadvantaged individuals should start as early as possible when the brain is more plastic. This is especially important because early learning is crucial for later learning (see Knudsen et al. (2006) , p. 3):
"Both the mastery of skills that are essential for economic success and the development of their underlying neural pathways follow hierarchical rules in a bottom-up sequence such that later attainments build on foundations that are laid down earlier".
From the literature, therefore, we can infer that for evaluations of the effects of maternal care 1) the counter-factual state matters as does 2) the group under investigation. As described above, here we focus on a large-scale, high quality but expensive, publicly funded universal child care program for three-year-olds; a much under-researched area, see Currie (2001) .
One issue is how modes of care affect child outcomes; another is the effects of the intensity of a given treatment. Specifically, one may be interested in assessing how the effect of placing a child in pre-school for 20 hours differs from that of 45 hours. These two scenarios may lead to very different outcomes; one allows for substantial time with both parents in addition to time with peers, whereas the other to a higher degree restricts time with parents. Studies (e.g. Blau (1999) , Gregg et al., Ruhm (2004) ) typically find that the more hours are spent away from the parents, the worse are child outcomes.
A separate question is how to choose relevant measures of child outcomes. Previously, the literature has focused more on cognitive outcomes (measures of IQ), yet Currie (2001) suggests that though they are important predictors of future economic outcomes, such measures are often flawed and point to the use of measures of school readiness instead or in addition. Pre-school teachers, for example, emphasize the importance of non-cognitive skills as prerequisites for learning. The same point is made by Knudsen et al. (2006) . 8 Furthermore, non-cognitive skills are found to be as important for school enrollment decisions as cognitive skills (see Heckman, Stixrud and Urzua (forthcoming)), and Heckman and Cunha (2006) find that non-cognitive skills promote the formation of cognitive skills but not vice versa. Similarly, Currie and Stabile (forthcoming) find that mental health conditions as measured by Attention Deficit Hyperactivity Disorder (ADHD) affect future test scores and schooling attainment negatively, and Segal (2006) demonstrates that eight grade behavior is as important for earnings as eight grade test scores. Finally, Segal (forthcoming) finds that student behavior, at least during adolescence, is persistent.
As our outcome of interest we have available a measure of non-cognitive skills based on the so called Strength and Difficulties Questionnaire (SDQ); a standard behavioral measure in the child development literature, see Goodman (1997) for a description of this measure and Andersen, Deding, and Lausten (2006) for a Danish application. In our case, the questionnaire is filled out by the primary parent (most often the mother) of the child when the child is seven years old.
Importantly, this means that our outcome is measured at a different (future) point in time than our treatment. Had this not been the case, or had the two types of information somehow been linked in the survey, one may have feared that mothers would be inclined to rationalize their choice of child care and overestimate good child behavior, which could bias our results below. Clearly, even if mothers' responses are biased, as long as this is unrelated to choice of mode of care, it will not cause problems for our identification strategy. Furthermore, all children have started school at age seven, and parents' reference points when evaluating child behavior are therefore the other children in school. Importantly, their (current) reference points do not depend on whether the child has been taken care of at home, in family day care, or in pre-school.
The SDQ index is based on emotional symptoms, conduct problems, hyperactivity/inattention problems, and peer relationship problems. See Appendix A, Table A1 for a list of the questions used to construct the SDQ index and www.sdqinfo.com for further details. The measure takes on discrete values in the interval between 0-40, where 0 indicates no behavioral problems. Research suggests that the SDQ and Rutter questionnaires correlate highly and do equally well in terms of classifying behavior, see Goodman (1997) . Also, the SDQ questionnaire offers additional advantages such as coverage of inattention, peer relationships, and pro-social behavior. Figure 2 below shows the distribution of the SDQ index in our sample. Source: Data used for estimation purposes. SDQ below 14 is 'normal', between 14-16 is 'borderline', and above 16 is 'abnormal'. Danish mean for 7½ year olds 6.55, US mean for 4-7 year olds 7.4, UK mean for 5-10 year olds 8. Table 2 above shows the take-up of different modes of care, parental and otherwise, and mean SDQ index (measured at age 7) along with mean hours in non-parental care. 9 We see that around a seventh of the children are taken care of at home and that municipality-run pre-school centers constitute the most common type of non-parental care. Participation in center-based care is high in an international comparison; according to Currie (2001) , in 1995 around 31% of American threeyear-olds received such care. On the outset, there is little variation in child outcomes across types of care, and children spend on average 30 hours per week in non-parental care.
Parameters of Interest
This section first discusses potential parameters of interest and then considers identification of these parameters. In this paper, one goal of the evaluation is to measure the effect or impact of mode of care on our outcome variable, the strengths and difficulties index, SDQ, relative to some other type of care. More precisely, we consider the effects on child outcomes at age seven of participating at age three in some form of publicly provided child care compared to home care. That is, we ignore the small fraction of children participating in private and other specialized care. We also only include children whose mother filled in the questionnaire. 10 A second goal of the paper is to evaluate the effects of the intensity of treatment. Put differently, does it matter whether a child is placed in non-parental care for 30 hours compared to 20 hours conditional on choosing some type of publicly provided care such as pre-school?
Consider first participation in a municipality provided child care program, MP, relative to home care. Let MP = 1 indicate participation in such a program, whereas MP = 0 indicates home care.
Let SDQ 0 be potential outcome in home care and SDQ 1 the potential outcome in municipality provided care. We are now faced with the fundamental problem that we do not observe the same child both in home care and municipality provided care at the same point in time. In this paper, we consider the average effect of municipality provided care for the group of participants:
Other parameters, for example focusing on the probability of abnormal child outcomes, may be of interest as well. The reason for estimating average effects is twofold: firstly, municipality provided care -our treatment -is designed to cover the needs of an average child and not so much children with abnormal behavior and needs. In fact, children with extreme problems are likely to be sent to special institutions and are fairly rare in our sample; 91% of children are classified as normal, see definition in Section 2. Therefore, we do not expect much action with regard to child care participation for borderline and abnormal groups. Secondly, (1) should be an extremely important input into the decision rule for parents of 'average' children. This group of parents is not necessarily afraid that their child will turn out to have extreme behavior, but may still -because there exists gradations of normal -care about whether sending their child off to be taken care of outside of the home will move child development in one or the other direction.
There is an obvious problem with the parameter defined in (1), however. In particular, (1) will be some weighted average of the effects of being enrolled in pre-school and family day care. Thus, estimating the average effect of being enrolled in some type of municipality provided care does not result in an easily interpretable parameter, but does, nonetheless, correspond to the parameters being estimated in much of the literature.
We therefore continue to investigate whether participation in different types of municipality provided child programs results in different outcomes compared to home care. In order to do this, we need to extend our framework slightly. Let SDQ j be the potential outcome, j = 0,1,2:
We consider the following parameters:
(
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where FC indicates family day care participation. Thus, (2) is the average effect of participating in family day care compared to home care for the group of children enrolled in family day care.
Furthermore, we consider
where PS indicates pre-school participation. (3) is then the effect of participating in pre-school compared to home care for the group of children enrolled in pre-school.
All three parameters, (1) - (3), discussed above should be interpreted as the effects of a given type of care compared to the alternative home care, including any effects arising via parents' different labor market behavior and income in the two states in the year of treatment. In principle, we would like to adjust for these variables in the year where treatment is taking place to isolate the effect of mode of child care. Yet, exactly because such variables are affected by the treatment, this is not possible; see Rosenbaum (1984) . This problem is common to all observational studies attempting to evaluate the effects of child care.
Finally, we consider the effects of participating in pre-school compared to family day care for the group of children enrolled in pre-school:
In considering this latter parameter, we avoid having to deal with the potential non-random selection out of non-parental care.
The parameters presented in (1) -(4) are all concerned with comparing different types of care. As pointed out, another interesting question is whether the intensity of care matters. We follow Behrman, Cheng, and Todd and explore the following parameters:
(5) and (6) are the average effects of increasing time in a given type of publicly provided care from t to t+ t Δ conditional on selecting municipality provided family day care or pre-school and spending t hours in this type of care, respectively. Focusing on decisions on the intensive margin allows us to ignore the selection into a specific type of non-parental care. We only consider the marginal and not the cumulative effects of hours; the reason is that while it may be valid to compare children who spend 40 hours in non-parental care with those spending 30 hours (i.e. to perform local comparisons), comparing children spending 40 hours in non-parental care with those spending 10 hours potentially introduces large indirect effects, particularly from the mother's income and labor market status. As above, it is not possible to condition on these variables because they are affected by the choice of child care. The latter set of estimates will therefore be harder to interpret and presumably further away from the direct effects. The cost of our approach is clearly that we can only address effects stemming from local variations in the choice of hours. 
Regression Results
In order to determine what type of conditioning set is necessary for our regression estimates of the parameters of interest to be unbiased, we rely on the literature on child development and demand for child care for guidance. In the literature, a child's development is proposed to be a function of current as well as past mode and intensity of care, purchased inputs, and exogenous determinants (production shocks), see Ruhm (2004) for a sketch of such a production function approach.
Furthermore, from the literature on demand for child care, e.g. Blau and Hagy (1998) , we know that mothers' employment and the costs related to a given type of care are crucial factors.
20
Together, these models imply that we need a rich conditioning set describing firstly the types and the quality of available modes of child care. Furthermore, we need information about number of hours in non-parental care. That is, we must have information about the treatment. Here, we use both information from the child panel about type and intensity of the chosen mode of care and municipality specific information from the Ministry of the Interior on quality of child care as measured by for example number of teachers per child, see Currie (2001) . To proxy purchased inputs, mothers' employment, and costs related to a given type of care, we include detailed information on income and labor market history -also prior to giving birth -for the parents in our sample, see also Gregg (2005) . Presumably, including such information stemming from before the child is born informs about attachment to the labor market but also about ability. In principle, we also need information about past choices of child care. Unfortunately, we do not observe enrolment status before age 3, but we do condition on the parents' labor market behavior during this period.
Thus, effectively, we condition on being enrolled in non-parental care: If both parents are full-time employees, the child must be exposed to some form of child care not exercised by the parents.
Finally, we need information about the catch-all category of 'production shocks'. Here, we use a variety of information correlated with both child outcome and choice of care. We include information about the child measured at time of birth (birth weight, breast fed, gender, disabilities, number of siblings etc.), parents (geographic location, level of education, smoking behavior, immigrant status, whether the father took leave, whether the mother experienced post-partum depression 11 ), and municipalities (level of unemployment, number of immigrants, winner of most recent local government election, share of households with children out of all households in municipality). See Table 3 above for a detailed description of the variables and Table A2 in Appendix A for means of the conditioning set across modes of care. 12
Having discussed our conditioning set, we next present our estimation results. The first column in Table 4 shows selected coefficient estimates from estimating the effect of municipality provided care vs. home. That is, we attempt to uncover (1) above. We see that the parameter estimate to municipality provided program participation is positive, indicating that being enrolled in municipality provided care increases the SDQ index with 0.8 points. Yet, the estimate is not 11 Maternal mental health has been found to be significantly linked to ADHD symptoms in children (e.g. Lesesne et al. (2003) ). 12 In Section 6, we investigate the sensitivity of our results to the exclusion of variables that are potentially endogenous: parental employment after birth but before age three, number of prior care facilities, arranged for care at age six months, on waiting list at age six months. This does not affect our conclusions. 21 statistically significant at the 5% level. Remember that a higher value of SDQ index indicates adverse behavior. This result is in line with the findings in Andersen, Deding, and Lausten (2006) , who, using the same data set as we do, investigate the effects of parents' labor market behavior on child outcomes.
As pointed out, however, (1) is not easily interpretable, and given the very different structures and contents of the two types of programs, we might expect the effects of the two to differ. To accommodate this, we shift attention to the effect of being enrolled in family day care relative to home care, (2), and the effect of pre-school vis-à-vis home care, (3). Again, we estimate these parameters using OLS in a pooled model. The results are shown in the second column in Table 4 .
We see that family day care and pre-school are indeed not the same and do not have the same effects on child outcomes. More precisely, being enrolled in pre-school seems neutral compared to home care; the estimated effect is small, 0.4 SDQ points, and insignificant, whereas being enrolled in family day care significantly increases SDQ with 1.8 points. Note that parameter estimates should be seen relative to a mean of 6.6 SDQ points. The average effect of family day care roughly corresponds to the difference in mean SDQ between children born in a family where the mother has some further education and children born in a family where the mother has a high school degree or less education.
Consistent across the two models is that being breast fed, having high birth weight, not being disabled, and being born to a relatively older mother who does not smoke and who is not single is negatively correlated with SDQ. Similarly, children born to fathers with further education have lower SDQ. Put differently, these characteristics are correlated with better child outcomes. The full conditioning set is described in Table 3 . Cross terms between municipality provided program and mother's level of education and cross terms between municipality provided program and gender are included. Bold coefficients are significant at the 5% level and italic indicates significance at the 10% level. * indicates that the family day care coefficient is statistically different from the pre-school coefficient (5% level). All results robust to clustering at the municipality level. 
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As discussed above, a general finding in the literature is that children with poor socio-economic backgrounds benefit from being enrolled in high-quality programs. If treatment effects are heterogeneous, we will not expect the parameters in Table 4 above to be representative for all groups. To address this, we investigate whether the estimated effects differ with mothers' level of education. 13 Similarly, girls may be affected differently from participation compared to boys. Table   5 shows the effects of family day care and pre-school compared to home care for different subgroups of the population. Interestingly, there does seem to be important differences in who is affected by being placed in nonparental care. The result that pre-school works as well as parental care holds true across all subpopulations considered, though some point estimates are relatively large but insignificant.
However, the result that family day care causes child outcomes to deteriorate is clearly only significant in the case for boys, and then only when the mother has relatively low education (high 13 Mothers' and fathers' level of education correlate highly. Thus, we focus on mother's level of education only. 24 school or below, or vocational degrees). Boys born to mothers with a high school degree or below will observe an increase in SDQ of 2.2 points compared to being taken care of at home. Similarly, boys born to mothers with a vocational degree experience a 1.5 point increase in SDQ, though this result is only significant at the 10% level.
The literature on the effects of early maternal employment on child outcomes does not agree on whether boys fare better or worse from this compared to girls; see Ruhm (2004) . Presumably, part of the explanation is the lack of information about the type and quality of non-parental care.
However, Jacobs (2002) finds that girls do have a lower incidence of behavioral problems in general, and Goldin, Katz, and Kuziemko (2006) document that girls have a much lower probability of participating in special education programs. Thus, boys are, on the outset, more vulnerable and therefore maybe more sensitive to their environment. 14 Also, as demonstrated above, there are important differences between family day care and preschool. Specifically, only one (pre-school) allows for male supervision. For obvious reasons, there exists very little evidence on the effect of teacher gender on child outcomes. According to Whitebook (1999) , 98% of all American child care staff is female. A study by Dee (2006) on the effects of teacher gender on 8 th grade children's test score performance based on the NELS 88 finds that girls improve their outcomes when taught by women and boys when taught by men, controlling for student, teacher and classroom characteristics. Whether the same would apply to children of other ages is not clear. From the literature on paternal absence and child behavior, however, there does seem to be some evidence that boys suffer more from an absent father than do girls, see e.g. Camara and Resnick (1988) and Mott, Kowaleski-Jones, and Menaghan (1997) . Thus, male supervision and role models seem more important for younger boys, and the result may contribute to explaining why boys benefit more from pre-school than girls.
Another interesting question is whether parents should choose pre-school over family day care,
given that the child is not in parental care. If in fact the parametric linear model is correct and our conditional independence assumption holds true, we could easily answer this question and uncover (4) by comparing the two treatments in Table 5 above. Alternatively, one could restrict the sample to include only children in either family day care or pre-school. If our conditioning set does a poor 25 job explaining the selection out of home care, we will expect these estimates to differ. The results are shown in Table 6 below. We see that boys born to mothers with lower levels of education would benefit from being enrolled in pre-school compared to family day care. The results are not different from what one finds from Table 5 . Thus so far, there does not seem to be evidence that our conditional independence assumption is violated.
The conditioning set is described in Table 3 . Bold coefficients are significant at the 5% level and italic indicates significance at the 10% level. All results robust to clustering at the municipality level. Finally, we consider the effects of hours per week in family day care (5) and pre-school (6) conditional on choosing a specific type of municipality provided care. We split hours in care into six categories: 10 hours or less, 10-20 hours, 20-30 hours, 30-40 hours, 40-50 hours, and above 50 hours. Unfortunately, because we are performing comparisons at the margin (comparing, for example, the group of children spending 20-30 hours in family day care with those spending 30-40 hours), the size of our data set does not allow us to construct estimates specific to gender and mother's level of schooling while maintaining power. Table 7 below shows these results. We see that increases in hours from 0-10 to 10-20 and 10-20 to 20-30 are benign, no matter the choice of care. This is maybe not surprising since spending less than 30 hours in non-parental care allows for significant time both with the parents and with peers. Further increasing hours, however, seems to significantly worsen child outcomes.
The conditioning set is the same as that of Table 4 . Bold coefficients are significant at the 5% level and italic indicates significance at the 10% level. All results robust to clustering at the municipality level. 
Instrumental Variable Results
An alternative strategy for uncovering our parameters of interest is to look for variation in the takeup of child care which is unrelated to child outcomes. In this section, we exploit that some municipalities provide guaranteed access to pre-school (GAPS). Variation in this policy is used to identify the effect of participating in pre-school compared to family day care, see (4) above. Below, we will argue that the policy fulfills the requirements for being a valid instrument.
The GAPS policy applies to all pre-school children within a municipality; yet the parents cannot themselves decide on a specific pre-school. As mentioned above, in case of waiting lists, open slots in child care are allocated according to length of time on the waiting list and age, and only children with medical needs or older siblings already enrolled in a particular institution along with immigrants may jump the line. It will therefore be extremely important to condition on this information in our analysis (see also sensitivity analysis below). Note that waiting lists may occur even in municipalities that do provide GAPS if parents do not accept the offers they are given.
Centers may, for example, be placed further away from the home than the parents would prefer. If parents value pre-school over and above family day care, we should expect GAPS to increase the take-up of pre-school. This can, of course, be tested with our data.
Not only does the instrument have to affect the take-up of pre-school, it also needs to provide us with variation in the take-up of non-parental care, which is (conditionally) unrelated to child outcomes. Two sets of agents can affect whether parents face GAPS: the local government and the parents themselves. Consider first the local government. Clearly, our instrument would be invalid if a municipality's choice of whether or not to provide GAPS is correlated with child outcomes in the municipality. Firstly, however, from the local government's point of view, there are potentially large costs associated with not exactly meeting demand for slots in pre-school: having open slots is clearly costly in terms of teacher salaries and rent, which the municipality (by definition of open slots) is already committed to paying. On the other hand, providing too few slots causes dissatisfaction among municipality inhabitants and may affect voting behavior in the future.
Secondly, remember that, as described in Section 2, prices as well as the maximum number of children per pre-school teacher in a municipality, the dominant quality parameter, are fixed within a given year. Municipalities can therefore not guarantee access to pre-school in a calendar year by lowering quality, and there are large fixed costs associated with establishing new pre-schools. Nor can parents, in the short run, be forced to cover the costs of a lower-than-predicted number of children enrolled in pre-school. Thus, conditional on municipality characteristics, we expect most of the variation in the provision of GAPS to stem from unexpected variations in demand, for example due to variations in cohort size.
Therefore, GAPS information provides us with potential variation in the take-up of pre-school, which is not a parental choice variable, and it has, arguably, no causal effect on child outcomes by itself. Of course, it would also invalidate our instrument if parents with more to gain from GAPS settle accordingly. Firstly, according to Simonsen (2006) , there is very limited movement to and from municipalities providing advantageous child care policies. Secondly, there is municipality specific variation in child care policies over time. A couple can therefore not be sure that a municipality will not change its policy. This does not, of course, exclude the possibility that people settle because of child care policies, but it decreases the probability. Thirdly, it is unlikely that the child care policy is the main driver for settlement when compared to job opportunities and prices of real property. Furthermore, we condition on the number of siblings, which is expected to capture part of the expected gains from living in a municipality with GAPS.
We realize, of course, that child care policies are likely to be correlated with other municipality specific characteristics, which may affect, on the one hand, the parents' decision of where to live and, on the other hand, the municipality's capability of providing services in general. To counter this, our conditioning set includes municipality characteristics, see Section 5 above.
As pointed out earlier, treatment effects likely vary across individuals. For us to identify a meaningful parameter by using IV, we need an additional assumption, monotonicity, see Angrist, Imbens, and Rubin (1996) and Vytlacil (2002) . This assumption implies that the instrument must affect individuals' behavior in one direction only. Because we have excluded the group of parents choosing home care from our analysis, we need an extended version of monotonicity, see Froelich (2004) for intuition and Appendix B for a formal proof. In particular, we need it to be the case that 1) parents who use pre-school under a GAPS regime must not use home care in the absence of
GAPS,
2) parents who use pre-school in the absence of GAPS must use neither family day care nor home care under a GAPS regime, 29 3) parents who use family day care under a GAPS regime must use neither pre-school nor home care in absence of GAPS, 4) parents who use family day care in the absence of GAPS must not use home care under a GAPS regime.
This essentially corresponds to monotonicity combined with independence of irrelevant alternatives assumed in a multinomial logit model. The information is summarized in Table 9 below along with the shares of our sample choosing each mode of care across the two regimes. A no indicates a state that must not occur under the extended version of monotonicity. We clearly see that more children are in pre-school under the GAPS regime, and, similarly, fewer children are in family day care.
These trends along with the fact that the share of children in home care under the GAPS regime is similar to the share in home care under the no GAPS regime -the difference in raw means is four percentage points -offer tentative evidence that the monotonicity assumption is fulfilled.
Furthermore, a Hausman-McFadden test, see Hausman and McFadden (1984) , of IIA cannot reject the hypothesis that the coefficient to GAPS in the equation comparing family day care and preschool is the same in a multinomial logit including all alternatives and one in which we only include family day care and pre-school (t-statistic is 0.01). i.e. the difference in child outcome with and without pre-school exposure for the group of children who would be enrolled in pre-school if they live in a municipality that guarantees access to pre-30 school but not otherwise. In other words, these are children of parents who are truly affected by a limited supply of slots. Clearly, some children may not enroll in pre-school under either regime, for example, if their parents are very selective in their choice of center or, along the same lines, if one of the parents has strong preferences for staying at home. Similarly, some children may always be enrolled in pre-school. This may occur by sheer luck (there is a probability that a child is always granted a slot). Always-and never-takers in the terminology of Angrist, Imbens, and Rubin (1996) do not contribute with any variation and therefore do not affect the parameter estimate.
Table 10 below shows the results from estimating (4') using 2SLS. Firstly, note that the instrument is highly significant in all regressions 15 and works in the expected direction. We see that, qualitatively, the conclusions from our regression analysis are largely confirmed: pre-school participation significantly improves child outcomes for the entire sample, though only at the 10% level. Allowing these effects to vary across gender and according to mother's level of education demonstrates again that this is driven by the group of boys born to mothers with lower levels of education. Here, as opposed to the regression analysis, boys born to mothers with a high school degree or less seem unaffected by the choice of mode of care. The size of the parameter estimates is large compared to the OLS analyses from above. Remember, though, that we are identifying off of a different population, namely the group of compliers. In addition, all standard deviations are large. 
Sensitivity analyses
One might hypothesize that labor markets in larger cities are different from those of the provinces, and that this may affect child care policies as well. From 
Discussion
This paper provides important new evidence on the effects on non-cognitive child outcomes of being enrolled in publicly provided care compared to home care. We find that, on average, participating in non-parental care is neutral compared to home care. Distinguishing between different types of non-parental care demonstrates, however, that pre-school and family day care result in very different outcomes compared to home care. Pre-school, where children are met with highly qualified staff in environments that allow for specialization of labor and where there is a much higher concentration of male staff, is found to be as good as home care no matter the gender and mother's level of education. Family day care, on the other hand, seems to reduce non-cognitive skills for boys born to mothers with low levels of education. Furthermore, increases in hours enrolled in both family day care and pre-school above the mean of 30 hours deteriorate child outcomes.
Our findings are not fully in line with the (rather sparse) literature on universal child care such as Baker et al. (2005) . There are, however, good reasons for that. Firstly, Baker et al. (2005) evaluate the transition from one regime to another. As such, the study provides crucial information about the costs of switching from one regime to another, but the effects of a transition may not be a good indicator of the effects of the end-regime. For example, in the Baker et al. (2005) set-up, the number of slots is increased by 400% in three years, and though the staff:child ratios were only decreased slightly (1:8 to 1:10 for 4-5 year olds), the increase in slots generated huge demand for new staff and locations. Newly hired staff is likely to be less experienced and may also be drawn from the lower end of the skill distribution. Similarly, a large number of mothers are induced by the policy change to participate in the labor market. Presumably, this group consists of women with lower labor market outcomes and greater attachment to their homes (otherwise they would have participated before the policy was implemented). This group may not be representative of the population in general, and their experiences of the transition from being a stay-at-home mother to being an employee are therefore probably not representative either.
Interestingly, our conclusions regarding differences in the effects on behavioral skills of participating in pre-school compared to the more informal family day care for the group of children of low-skilled mothers resonate with the findings by Bernal and Keane (2006) who investigate cognitive skills. Of course, any gains from center-based care in terms cognitive and non-cognitive outcomes should be compared to adverse health outcomes associated with this type of care, see e.g. Gordon, Kaestner and Korenman (2007 
Appendix B
This appendix extends the monotonicity assumption of Angrist and Imbens (1994) to cover the case with three treatments: home, H, family day care, FC, and pre-school, PS. Specifically, we are interested in uncovering the following LATE ((4) from Section 6):
To establish the extended version of monotonicity assumption, the following indicators turn out to be useful: Our instrument is the binary variable guaranteed access to pre-school, GAPS. As in Angrist and Imbens (1994) , we allow the outcomes of D 1 and D 2 to depend on the realization of GAPS: D 1 (GAPS) and D 2 (GAPS). Similarly, child outcome SDQ is (on the outset) allowed to depend on D 1 , D 2 , and GAPS: SDQ(D 1 , D 2 ,GAPS).
We assume that SUTVA and random assignment holds and make the following exclusion restriction:
Thus,
It is straightforward to show that ( ) 
which gives us our result.
